Williams syndrome (WS) is a neurodevelopmental disorder associated with impaired visuospatial representations subserved by the dorsal stream and relatively strong object recognition abilities subserved by the ventral stream. There is conflicting evidence on whether this uneven pattern in WS extends to working memory (WM). The present studies provide a new perspective, testing WM for a single stimulus using a delayed recognition paradigm in individuals with WS and typically developing children matched for mental age (MA matches). In three experiments, participants judged whether a second stimulus 'matched' an initial sample, either in location or identity. We first examined memory for faces, houses and locations using a 5 s delay (Experiment 1) and a 2 s delay (Experiment 2). We then tested memory for human faces, houses, cat faces, and shoes with a 2 s delay using a new set of stimuli that were better controlled for expression, hairline and orientation (Experiment 3). With the 5 s delay (Experiment 1), the WS group was impaired overall compared to MA matches. While participants with WS tended to perform more poorly than MA matches with the 2 s delay, they also exhibited an uneven profile compared to MA matches. Face recognition was relatively preserved in WS with friendly faces (Experiment 2) but not when the faces had a neutral expression and were less natural looking (Experiment 3). Experiment 3 indicated that memory for object identity was relatively stronger than memory for location in WS. These findings reveal an overall WM impairment in WS that can be overcome under some conditions. Abnormalities in the parietal lobe/dorsal stream in WS may damage not only the representation of spatial location but may also impact WM for visual stimuli more generally.
Introduction
Williams syndrome (WS) is a rare genetic disorder characterized by physical anomalies, a friendly personality, and an uneven cognitive profile (Bellugi, Lichtenberger, Jones, & Lai, 2000; Mervis et al., 2000; Meyer-Lindenberg, Mervis, & Berman, 2006) . This uneven profile consists of relatively strong skills on tasks related to social interaction, including visual tasks such as face recognition and the perception of biological motion, and severe deficits on other types of visuospatial processing, most often in block construction and drawing tasks (Atkinson et al., 1997; Bellugi, Lichtenberger, Jones, Lai, & George, 2001; Hoffman, Landau, & Pagani, 2003; Jordan, Reiss, Hoffman, & Landau, 2002; Landau et al., 2005; Reiss, Hoffman, & Landau, 2005; Tager-Flusberg, Plesa-Skwerer, Faja, & Joseph, 2003; Wang, Doherty, Rourke, & Bellugi, 1995) . Previous evidence has indicated that the pattern of performance on visual tasks in WS may reflect selective damage to dorsal stream The present paper explores whether the uneven deficit in visuospatial tasks evident in WS extends to working memory (WM), with memory for location more impaired than memory for object identity, including face identity/recognition. We tested individuals with WS and typically developing children matched for mental age in three experiments using a delayed match to sample paradigm. Participants remembered either the location or the identity of the stimulus, similar to tasks used previously to examine perceptual processing in WS (Paul, Stiles, Passarotti, Bavar, & Bellugi, 2002) . We tested memory for a single stimulus to simplify task demands for younger and lower functioning participants. To examine whether the uneven pattern was evident across memory demands, we used both a 5 s (Experiment 1) and a 2 s (Experiments 2 and 3) delay. To test the generality and specificity of the previously proposed expertise for faces in WS, we changed the 
